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Introduction 
Spinal flexibility measurement is an important aspect of pre-operative clinical 
assessment in the treatment of Adolescent Idiopathic Scoliosis (AIS). Clinically, curve 
flexibility is a combined measure for all vertebral levels. We propose that in vivo 
flexibility for individual spinal joints could provide valuable additional information in 
planning treatment for scoliosis. 
 
Methods 
Individual spinal joint flexibility in the coronal plane was measured for a series of AIS 
patients using axially loaded magnetic resonance imaging. Each patient underwent 
magnetic resonance imaging in the supine position, with no axial load, and then 
following application of an axial compressive load equal to half the patient’s 
bodyweight. Coronal plane disc wedge angles in the unloaded and loaded 
configurations were measured. Joint moments exerted by the axial compressive load 
were used to derive estimates of individual joint compliance. 
 
 
Results  
Fifteen AIS patients were included in the study (mean clinical Cobb angle 46 
degrees, mean age 15.3 years). Mean intra-observer measurement error for endplate 
inclination was 1.6˚. The mean increase in measured major Cobb angle between 
unloaded and loaded scans was 7.6˚. For certain spinal levels (+2,+1,-2 relative to 
the apex) there was a statistically significant relationship between change in wedge 
angle under load and initial wedge angle, such that initially highly wedged discs 
demonstrated a smaller change in wedge angle than less wedged discs. Highly 
wedged discs were observed near the apex of the curve, which corresponded to 
lower joint compliance in the apical region. 
 
 
Conclusion 
Approaches such as this can provide valuable biomechanical data on in vivo spinal 
biomechanics in AIS. Knowledge of individual joint flexibility may assist surgeons to 
determine which spinal procedure is most appropriate for a patient, which levels 
should be included in a spinal fusion and the relative mobility of individual joints in the 
deformed region of the spine.  
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